Key points † An outpatient preoperative evaluation clinic provides sufficient and adequate information for most patients. † Consultants working at the outpatient clinic should describe comorbidity in sufficient detail. † A feedback loop using 'end-user' information about the preanaesthesia evaluation record seems useful for continuous quality improvement.
information from multiple sources is summarized and structured in a Preanaesthesia Evaluation Record (PER). 4 This PER should provide a specific plan, with alternatives, for perioperative anaesthesia care and is based on a summary of the patient's medical records, a preoperative history and physical examination, findings from medical tests and evaluations, and results of consultations with other specialists relevant to perioperative anaesthetic care. 4 Often, preanaesthesia evaluation is performed at an outpatient preoperative evaluation (OPE) clinic some days or weeks before surgery. 1 -3 5 OPE allows time for optimization of a patient's physical condition, reduces late operating theatre cancellations, and facilitates same day admissions. 1 -3 5 A recent population-based study among more than 270 000 patients showed that such preanaesthesia consultation was associated with reduced length of hospital stay and with a trend towards reduced mortality in subgroups of high-risk patients. 6 The degree to which the OPE clinic positively influences the daily progress of operating theatre schedules, the planning of hospital resources (beds), and patient outcome is, however, partly determined by the availability and quality of its 'end product': the PER. Establishing and maintaining an OPE clinic is only effective when two requirements are met regarding the PER. First, it is important that a PER is available for every scheduled surgery patient. Obviously, the availability of a PER on the day of surgery is ultimately determined by the assessment at the OPE clinic, that is, if a patient was not referred to this clinic by the surgical specialist, there will be no PER. Secondly, the PER should be of sufficient quality. The PER created at the OPE clinic some time before surgery is often not made by the anaesthesiologist actually providing anaesthesia, but by a colleague. This colleague at the OPE clinic has to keep in mind that the PER should provide sufficient, unambiguous, and adequate information to any anaesthesia provider. So, even if a PER is available on the day of surgery, it might be judged as of insufficient quality (inadequate information or work-up) by the attending anaesthesiologist actually providing anaesthesia.
In this study, we aimed to estimate the effectiveness of OPE in order to create an effective feedback loop from the end-user of the PER to the OPE clinic. With this aim, the proportion of patients presenting for surgery who had valid preoperative anaesthesia assessment records was evaluated, and also the proportion of patients with a record that contained sufficient information for the attending anaesthesiologist.
It is not straightforward to determine whether a PER contains sufficient information for daily practice, as this judgement may vary from person to person. To investigate differences in information needs between anaesthesiologists, the second aim of our study was to evaluate the remarks made in the operating theatre by the anaesthesia providers on the quality of the PER created at the OPE clinic.
Methods

Patients
This cohort study included all scheduled surgical procedures performed in adults during office hours between January 1, 2006, and December 31, 2007, at the University Medical Centre Utrecht (Utrecht, The Netherlands). Cardiac surgery procedures, emergency surgery procedures, and those performed during evenings and nights (after 16:59 h and before 7:00 h) were excluded. For all elective procedures, a PER should have been available at the time the patient entered the operating theatre. By hospital protocol, a valid PER is based on a visit to the OPE clinic within 6 months before the surgery date. This PER is made available to the attending anaesthesiologist both electronically and on paper, that is, by protocol, a printout is created before surgery and stored in the operating theatre.
At the OPE clinic, which was implemented in the late 1990s, all patients are evaluated by a resident or a specialized nurse, under close supervision of a consultant anaesthesiologist. 2 5 The study protocol was approved by the hospital ethics committee, which waived the need for written informed consent, since patients were not subjected to any investigational actions.
Data collection
All procedures fulfilling the inclusion criteria were selected from the intraoperative anaesthesia record keeping system. These data were merged with those obtained from the PER keeping system using the unique hospital patient identification number, together with unique PER and procedure identification numbers and time stamps. The PER system stores all data obtained during the patient's visit to the OPE clinic, for example, data on comorbidity, premedication, anaesthesia plan, required monitoring, etc. The intraoperative anaesthesia record keeping system stores time stamps, anaesthesia machine and monitoring data, and also data on the personnel involved in the case. The data on personnel are entered manually in the system.
For the purpose of the study, the system stored data on the feedback given by the anaesthesiologist actually providing anaesthesia about the quality of the PER. This feedback form could be filled out at any time after connecting the patient to the monitoring, but it automatically popped up on screen at the end of each procedure, if it was not filled out before. The form showed a predefined drop down menu and a free text box. The drop down menu offered seven choices: 'No remarks', 'no PER available where it should have been', 'existing co-morbidity not detected', 'information insufficiently summarized and/or displayed', 'inadequate preoperative work-up', 'inadequately planned anaesthesia technique/monitoring', or 'other'. During the study period, registration of the form was completed in 96% of all cases where the name of the anaesthesiologist was known by the system.
Outcome
The primary outcome of this study was the proportion of surgical procedures in which a valid PER was present that contained sufficient and adequate information to provide anaesthesia, as assessed by the attending anaesthesiologist.
To determine the proportion of patients arriving at the operating theatre with a valid PER, the date of a patient's visit to the OPE clinic was subtracted from the surgical date and expressed in days. All PERs created .180 days before the surgery date were classified as invalid. The proportion of valid PERs with sufficient and adequate information to provide anaesthesia was calculated as the number of valid PERs with sufficient and adequate information divided by the total number of procedures.
Statistical analysis
All analyses were performed with SPSS (SPSS Inc., Chicago, IL, USA, release 17.0). Proportions of valid and sufficient PERs were calculated as described above. To determine the patient and system factors that were independently associated with remarks, a multivariable logistic regression analysis was performed, using the presence of a remark Feedback system to estimate the quality of OPE records as the outcome, and age, gender, comorbidity (ASA classification), surgical speciality, and time between OPE clinic visit and surgical date as independent variables. Calibration and discrimination of this regression model were measured with the Hosmer and Lemeshow test and ROC area analysis, respectively. The Hosmer and Lemeshow test compares observed and predicted probabilities; a P-value .0.2 indicates that there is no difference between probabilities, that is, good model fit. The area under an ROC curve reflects the overall value of a model, a value more than 0.7 can be interpreted as reasonable. As the time between OPE clinic visit and surgical date was not normally distributed, this variable was included after a logarithmic transformation (it followed a log-normal distribution). Data were expressed as odds ratios (ORs) with 95% confidence intervals (95% CIs).
To serve our second aim, that is, to investigate differences in information need between anaesthesiologists by evaluating the relevance of the remarks that were made, we proceeded as follows. Every remark from the drop down menu (seven categories) was assessed for relevance in retrospect, together with the free text remarks, the corresponding PER, and the intraoperative anaesthetic record. Remarks were, for example, labelled as 'irrelevant' when it was obvious that at the time of surgery, the information deemed inadequate or insufficient had been available or adequate according to the local protocols, but apparently was not found by the attending physician. Subsequently, remarks classified as relevant were reclassified and further categorized based upon the information in the free text box, the PER, and the intraoperative anaesthetic record. Both the initial assessment and the reclassification were done by two independent reviewers, who were not working in our clinic during the study period.
In the data set used to obtain the hospital patient identification number of those patients with a remark, the identity of the individuals who made the remarks or conducted the preoperative anaesthesia assessments was blinded. However, although it was possible to maintain blinding while identifying those patients for whom there was a remark, it was not possible to blind the reviewers to the anaesthesiologists' identities when they accessed the record keeping systems to read and assess the remarks. To prevent bias as much as possible, the reviewers were not involved in the analysis, which was done by the first author, again blinded to the anaesthesiologists' identities.
Finally, the impact of the findings of this study would be less if the majority of the remarks were made by only a few anaesthesiologists. Therefore, the proportion of (relevant) remarks per individual anaesthesiologist was calculated as the number of (relevant) remarks divided by the number of procedures performed by that particular anaesthesiologist. This analysis was restricted to procedures for which the name of the anaesthesiologists was known and to anaesthesiologists who contributed to the cohort with at least 100 procedures during the 2 yr study period.
Results
During the study period, 21 454 surgery procedures were performed in 16 035 patients. The mean age of the patients involved was 52 yr (range 18-95), 11 214 patients were males (52.3%), and general anaesthesia was administered in 16 825 (78.4%) cases. In total, 56 anaesthesiologists were primarily responsible in 15 958 procedures (73.9%), in 748 procedures (4.0%), a senior resident was primarily responsible, and in 4748 procedures (22.1%), the attending anaesthesiologist was not specified (no name available in the intraoperative record keeping system).
A valid PER (i.e. created within 6 months before surgery) was available in 20 700 procedures (96.5%). About 33% of the PERs were created in the week before surgery and 12% on the day just before surgery ( Fig. 1) . In 459 (2.2%) of these 20 700 valid PERs, a remark was given by the anaesthesia providers. One hundred and ninety (41.3%) of the 459 remarks were made within 1 h of the patient entering the operating theatre. Remarks were independently associated with a patient's age (OR 1.11, 95% CI 1.04-1.17 per 10 yr increase), with surgical speciality and with ASA classification (Table 1) . Compared with general surgery, the ORs for eye surgery and for neurosurgery patients were 0.62 (95% CI 0.40 -0.95) and 1.85 (95% CI 1.30 -2.65), respectively. The ORs for patients classified as ASA II, ≥III and 'unknown' were 1.66 (95% CI 1.28 -2.17), 2.48 (95% CI 1.76 -3.48), and 1.91 (95% CI 1.16 -3.16), respectively, compared with ASA I patients. The Hosmer and Lemeshow statistic of the model had a P-value of 0.53 and its ROC area was 0.64 (95% CI 0.62-0.67).
The anaesthesia providers most frequently complained about the existence of comorbidity that was not or not adequately detected (36.5%) ( Table 2 ). For example, hypertension or diabetes that was not detected or not documented, or heart failure that was detected but interpreted as less severe than it actually was. All remarks were assessed for validity and relevance to adjust the estimate for positive or wrongly assigned comments (Table 2 ). In 347 cases (76.6%), remarks were assessed as 'relevant' by the two reviewers. Thus, in 20 353 (94.9%) of the 21 454 elective surgery procedures, a valid PER that also contained information deemed sufficient and adequate to safely provide anaesthesia was available.
Remarks classified as relevant were reclassified by the two reviewers based upon the information in the free text box, the PER, and the intraoperative anaesthetic record (Table 3) . After reclassification, complaints most frequently dealt with the existence of comorbidity that was not detected (19%), with the anaesthesia plan (16%), and with procedures where a valid PER seemed available based upon the date of visit to the OPE clinic, but where a patient was operated on again during the same admission, however with new comorbidity (10%). In 37 (33%) of the 112 remarks classified as irrelevant, the anaesthesiologist complained about comorbidity that was not detected, but the Feedback system to estimate the quality of OPE records requested information was available from the PER at the time of surgery. Other important remarks that were classified as invalid were those about the anaesthesia plan (n¼14, 13%) and airway difficulties that seemed not described adequately, but actually were (n¼11, 10%). Of the 56 anaesthesiologists, 39 (70%) contributed to the cohort with at least 100 procedures. They made 432 of the 459 remarks (94%) while providing anaesthesia in 15 232 procedures (Fig. 2) . The other 17 anaesthesiologists provided anaesthesia in 720 procedures and made 23 remarks. In the remaining 4748 procedures, the attending anaesthesiologist was not specified. In this latter group, only four remarks (0.1%) were made. The percentage remarks among the 39 anaesthesiologists ranged from 0.4% (1/284) to 12.7% (49/543) between individuals. The 27 anaesthesiologists who reported less remarks than the average percentage provided anaesthesia in 11 110 procedures and made 195 remarks (1.8%), of which 145 (74.4%) were labelled as 'relevant'. The remaining 12 anaesthesiologists reporting more remarks than the average percentage provided anaesthesia in 4122 procedures and made 227 remarks (5.5%), of which 169 (74.5%) were labelled as 'relevant' (Fig. 2, trend line) .
Discussion
Several years after implementation of an OPE clinic to provide preanaesthesia evaluation for elective surgery patients in a large-sized university hospital, we estimated the effectiveness of this clinic. On entering the operating theatre, about 95% of the patients who were undergoing surgery had a valid PER that contained the information deemed necessary by the anaesthesiologist actually providing anaesthesia. In the remaining procedures, there was either no PER available where it should have been (3.5%) or the available PER was judged as of insufficient quality by the anaesthesia provider (1.6%). The most frequently made remark was about the existence of comorbidity that was not detected at the OPE clinic. The percentage remarks significantly increased with increasing comorbidity (ASA classification) and with increasing age. Between individual anaesthesiologists, there was large variability in reporting remarks.
Although literature strongly suggests that preanaesthesia consultations at OPE clinics allow time for optimization of a patient's physical condition, reduce late operating theatre cancellations, and facilitate same day admissions, a benchmark for the effectiveness of an OPE clinic is not yet available. 1 -3 5 The quality of an OPE clinic has been measured from the patient's perspective. 7 Recently, in subgroups of high-risk patients, preanaesthesia consultation was reported to be associated with reduced length of hospital stay and with a possible trend towards reduced mortality. 6 To our knowledge, the current study is the first that estimated the effectiveness of OPE in a large population by focusing on the intermediate outcome of availability and quality of the PER. Although theoretically (by professional standard and hospital protocol), the effectiveness in terms of availability and quality of a valid PER should be 100%, in daily practice, we estimated the effectiveness of our clinic at 95%. In the current study, the availability and quality of the 'end product' of the OPE clinic on the day of surgery was used as a measure of effectiveness of this clinic. The availability of a valid PER (i.e. created within 6 months before surgery) was measured easily and objectively by determining the date of its creation and deducting this date from the surgical date. However, an objective measure of quality does not exist. We therefore asked the 'end-user' of the PER, the actual anaesthesia provider, to judge the information provided in the PER. Although such a judgement is always subjective, we believe that it is the clinically most relevant measure, as the ultimate objective of performing preanaesthesia consultations at the OPE clinic is to allow for an optimal preparation of both the patient and the physician before the procedure. This physician is mainly dependent on the availability and quality of the PER to prepare adequately for the procedure.
The electronic feedback form using the predefined drop down menu was designed prospectively and the feedback about the PER was given in the operating theatre during the case. Most other data, however, were collected from preexisting computerized processes that store daily care data in electronic databases. Furthermore, the reclassification of the remarks was done retrospectively. This resulted in several limitations. First, in 22% of the procedures, the name of the anaesthesia provider was not known by the system, as data on personnel were kept on paper file for medicolegal purposes and had to be entered in the system manually. Although this lack of data potentially might have biased the estimation of differences between anaesthesiologists, only four remarks (1% of all remarks) were made by anaesthesiologists whose name was not known. Secondly, using the information from the free text box, the information from the PER and the anaesthesia record keeping system, we retrospectively reclassified the seven prospectively defined categories of remarks. Theoretically, the evaluation of the remarks should have been done 'on-site' by an independent reviewer immediately after the remark was made. This approach, however, would have been impractical given the incidence of the remarks (on average three per week). On the other hand, such an approach would have enabled us to perform a check on records without a remark, that is, in how often a remark may be made but was not. However, our study was pragmatic and we aimed to estimate the proportion of patients with a record that contained sufficient information for the attending anaesthesiologist. We did not aim to evaluate the assessment of the attending anaesthesiologist in case he was satisfied with the information provided. Finally, it should be noted that our results reflect the performance of our personnel and organization of our preoperative assessment clinic. These results cannot necessarily be extrapolated to preoperative assessment clinics at other institutions. As the actual anaesthesia provider does not conduct the consultation but has to trust the consultant, the PER should reflect the consultation process by providing concise but sufficient and adequate information. Given the higher rate of remarks among patients with a higher age and a higher ASA classification (Table 1) , it seems that consultants working at the OPE clinic should be especially aware of describing comorbidity in sufficient detail in case of more severely diseased elderly patients.
Obviously, differences might exist between individual anaesthesiologists about information needs and the level of detail they would like to have in the PER, that is, how critical they are.
Some of the remarks might have been given wrongly by the assessor of the PER (the anaesthesiologist providing anaesthesia), as he or she could be biased by strong personal preferences on the importance of certain comorbidity, monitoring, or techniques. Also, remarks could have been given in a positive sense to encourage the colleagues working at the OPE clinic. Surprisingly, however, the percentage of 'relevant' remarks of those anaesthesiologists reporting fewer remarks and those reporting more remarks was identical (74.4% and 74.5%, respectively). Apparently, although some anaesthesiologists were more critical than others, those who were making more remarks seem to be as correct as those making fewer remarks (Fig. 2) . This suggests that either those who are more easily satisfied should be more critical about the details or that some anaesthesiologists simply have a lower need for information compared with others.
In order to continuously improve the value of the OPE clinic by providing 'end-user' information about the PER, we have now implemented a feedback loop in our routine care: all remarks made in the anaesthesia record keeping system in the operating theatre are shown on a protected web page and evaluated weekly by an OPE clinic nurse, who is mandated to give feedback to colleagues or to report to the medical director of the clinic in case of system errors.
Thus, remarks from the feedback are used to improve the quality of the PER.
In conclusion, several years after introduction of an OPE clinic in a university hospital, for most of the patients sufficient and adequate information was collected and documented during the preanaesthesia evaluation. Consultants working at the OPE clinic should be especially aware of describing comorbidity in sufficient detail in case of more severely diseased elderly patients. The next step would be to investigate whether this also results in improved patient outcomes.
